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forests)	 that	 occur	 along	 the	 East	 South	American	 and	West	African	 coasts,	 sea-
mounts	and	oceanic	islands.	Throughout	the	SAO,	the	distinct	seascapes	of	MEs	are	
usually	formed	on	the	middle	and	outer	continental	shelves,	shelf-	edge,	seamounts,	
submarine	 canyons,	 incised	 valleys	 and	paleochannels,	 reef	 structures	 and	 insular	
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algae,	 sponges	 and	 fishes),	 constituting	 complex	 communities	 at	
mesophotic	depths	(i.e.,	between	30	and	150	m;	Hinderstein	et	al.,	
2010).	 Studies	 on	MEs	 have	 revealed	 that	 these	 deep-	water	 hab-















may	 have	 been	 affected	 by	 pollution,	 sedimentation,	 oil	 spills,	











share	 some	 species	 (Kahng	et	al.,	 2017).	 This	 suggests	 that	meso-
photic	assemblages	may	act	as	deep-	sea	ecological	corridors	provid-
ing	 large-	scale	connectivity	 (i.e.,	stepping	stones)	between	species	
(Rocha,	 2003)	 and	 that	 they	might	 be	 able	 to	 reseed	 or	 replenish	






Despite	 their	 potential	 ecological	 importance,	 basic	 knowl-
edge	about	many	aspects	of	MEs,	such	as	their	unique	biodiversity	
(Pinheiro	 et	al.,	 2017;	 Rocha	 et	al.,	 2018),	 susceptibility	 to	 human	
impacts	 and	 conservation	 status	 (Turner	 et	al.,	 2017),	 is	 still	 lim-
ited.	 Most	 studies	 have	 been	 conducted	 in	 the	 Red	 Sea	 (Shoham	









ulations	 that	 could	 prevent	 a	 recolonization	 of	 shallow	 habitats	
(Shlesinger,	 Grinblat,	 Rapuano,	 Amit,	 &	 Loya,	 2018;	 Smith	 et	al.,	
2016).	 Additionally,	 Semmler	 et	al.	 (2017)	 observed	 different	 refu-











status	of	 the	 South	Atlantic	MEs.	 For	 this	 review,	we	have	 con-
sidered	 benthic	 communities	 located	 at	 mesophotic	 depths	 on	












2  | SOUTH ATL ANTIC MESOPHOTIC 
ECOSYSTEMS
The	 SAO	 shelters	 distinctive	mesophotic	 ecosystems.	 This	 ocean	
basin	 does	 share	 some	 species	 with	 neighbouring	 areas,	 such	 as	
the	 Caribbean	 Sea,	 but	 this	 flux	 seems	 to	 be	 limited	 by	 biogeo-
graphical	barriers,	 isolation	by	distance	and	differences	 in	specia-
tion	 and	 extinction	 rates	 (Leão	 et	al.,	 2016;	 Pinheiro	 et	al.,	 2018;	
Soares,	Lotufo,	et	al.,	2017).	For	example,	whereas	 the	Caribbean	





SAO,	 the	construction	of	biogenic	 reefs	 is	 at	 its	most	discontinu-




biogenic	 reefs	 (built	mainly	by	coralline	algae,	 scleractinian	corals	
and	 bryozoans),	which	 are	 structurally	 similar	 to	 coral-	dominated	
ecosystems,	are	common	in	this	ocean	basin.
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Many	of	these	benthic	ecosystems	show	three-	dimensional	com-
plexity	and	sustain	high	marine	biodiversity	while	providing	import-
ant	 ecosystem	 services	 and	 performing	 functions,	 such	 as	 carbon	
sinks,	nursery	grounds	and	refuge	areas.	Rossi	(2013),	expanding	the	
concept	of	reef,	designated	the	assemblages	dominated	by	sponges,	
cnidarians	 (hydrocorals,	 black	 corals,	 octocorals,	 scleractinian	 cor-
als),	 bryozoans	 and	 ascidians,	 organisms	 which	 are	 considered	 to	
be	“ecosystem	engineers”	based	on	their	ability	to	modify	sea-	floor	
habitats,	as	marine	animal	forests.	These	benthic	species	are	primar-







Soares,	 Lotufo,	 et	al.,	 2017).	 Among	 the	 SAO	mesophotic	 ecosys-
tems,	 there	 are	many	 of	 these	 aggregations,	which	 are	 composed	
of	 massive	 demosponges	 in	 the	 forms	 of	 balls,	 tubes,	 fans,	 vases	
or	 branches,	 such	 as	 Agelas, Aplysina, Xestospongia, Callyspongia, 
Clathria, Monanchora, Oceanapia, and Geodia	 (Moura	 et	al.,	 2016;	
Soares,	 Lotufo,	 et	al.,	 2017).	 Additionally,	 extensive	 coverage	 of	
sponges	 can	 be	 found	 atop	 submerged	 rocky	 outcrops	 (Soares,	
Rossi,	Martins,	&	Carneiro,	2017).
Besides	 the	 animal-	dominated	 ecosystems,	 rhodolith	 beds,	
while	 apparently	 absent	 from	 the	 African	 coast	 (Amado-	Filho,	
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lines,	which	were	apparently	formed	 in	past	periods	of	marine	re-
gression,	especially	during	the	Last	Glacial	Maximum,	when	the	sea	









SAO,	 of	 reefs	 at	 even	 greater	 depths	 (>150	m	 depth),	 reaching	
below	the	mesophotic	 zone.	These	deeper	 formations	have	also	
received	 little	 scientific	 attention	 (Soares,	 Lotufo,	 et	al.,	 2017)	
and	are	probably	distinct	and	ecologically	apart	from	the	shallow	
and	 mesophotic	 ecosystems	 (Hovland,	 2008),	 being	 formed	 by	
ecosystem	engineers,	 such	as	corals	Lophelia pertusa, Madrepora 
oculata and Solenosmilia variabilis	 (Cordeiro,	 Kitahara,	&	Amaral,	
2012;	 Kitahara,	 2007).	 It	 is	 outside	 the	 scope	 of	 this	 study	 to	
discuss	 these	 deeper	 marine	 animal	 forests;	 however,	 a	 review	
of	 their	distribution	and	conservation	status	 is	urgently	needed,	
since	they	are	also	vulnerable	to	human	pressures,	such	as	those	
caused	 by	 the	 fishing	 industry	 (Kitahara,	 2009;	 Soares,	 Lotufo,	
et	al.,	2017).
3  | RECENT ADVANCES IN KNOWLEDGE 





Eastern	 Brazil,	 Gulf	 of	 Guinea,	 seamounts	 (such	 as	 the	 Vitória-	
Trindade	Chain),	oceanic	 islands	 (Trindade	and	Martin	Vaz,	Saint	
Helena	and	Ascension	islands,	Fernando	de	Noronha	Archipelago,	
Saint	 Peter	 and	 Saint	 Paul	 Archipelago)	 and	 on	 the	 only	 atoll	 in	
the	South	Atlantic	(Rocas	Atoll;	Supporting	Information	Appendix	
S2),	and	they	comprise	four	main	biogeographical	provinces	(sensu 
Spalding	 et	al.,	 2007),	 namely	 the	 North	 Brazil	 Shelf,	 Tropical	
Southwestern	 Atlantic,	 Saint	 Helena	 and	 Ascension	 islands	 and	
the	Gulf	of	Guinea	(Figure	1).
3.1 | The North Brazil Shelf
The	North	Brazil	Shelf	(sensu	Spalding	et	al.,	2007)	is	a	poorly	under-
stood	biogeographical	province	in	terms	of	MEs.	The	first	evidence	
for	 the	 occurrence	 of	 an	 extensive	mesophotic	 ecosystem	 in	 this	
province	was	provided	by	Collette	and	Rutzler	(1977),	who	reported	
the	 existence,	 next	 to	 the	mouth	of	 the	Amazon	River,	 of	 diverse	
fish	assemblages	associated	with	sponge	aggregations	that	possibly	
acted	 as	 a	deep-	water	 ecological	 corridor	between	 the	Caribbean	
and	Brazil	(Rocha,	2003).
Thirty-	eight	 coral	 species	 (octocorals,	 scleractinians,	 hydro-
corals	and	black	corals)	were	later	reported	in	this	area	(Cordeiro,	
Neves,	Rosa-	Filho,	&	Pérez,	2015),	 along	with	a	complex	mosaic	





southern	 (intermittent	 riverine	 influence),	 the	 latter	 constituting	
the	boundary	with	 the	Tropical	 Southwestern	Atlantic	 Province.	
Francini-	Filho	et	al.	 (2018)	suggested	 that	 these	MEs	comprise	a	
significant	 diversity	 of	 environments,	 including	 rhodolith	 beds,	







gradient:	 Rhodolith	 beds	 and	 algal	 frameworks	 dominate	 the	




structure	 and	 composition	of	 rhodoliths	between	water	depths	
of	 23	 and	 120	m.	 Important	 mesophotic	 ecosystem	 engineers,	
such	 as	 bryozoans,	 coralline	 algae	 and	 encrusting	 foraminifera	
built	 these	 rhodolith	 beds	 while	 under	 the	 influence	 of	 the	
Amazon	river.




cies	 and	 was	 dominated	 by	 massive	 forms	 (Francini-	Filho	 et	al.,	
2018;	Moura	et	al.,	2016).	Two	black	coral	species,	Antipathes fur‐
cata and Tanacetipathes tanacetum,	 typical	 of	 mesophotic	 reefs,	
were	 detected	 in	 the	 deeper	 zones.	 The	 most	 common	 sclerac-
tinian	 corals	 included	 small-	sized	 colonies,	 massive	 species	 and	
branching	 forms,	 such	as	Meandrina braziliensis, Montastraea cav‐
ernosa, Madracis decactis, Agaricia	 spp.,	Scolymia wellsii, Millepora 
cf.	 alcicornis and Favia gravida.	 Overall,	 scleractinians	 comprised	
only	12	species,	with	Octocorallia	being	the	most	diverse	cnidarian	
group	with	26	species.	Octocoral	animal	forests	(sensu	Rossi,	2013)	
provide	 a	 unique	 seascape	 and	 probably	 form	 a	 “canopy”	 in	 this	
mesophotic	zone.	Finally,	Moura	et	al.	(2016)	recorded	73	reef	fish	
species	 in	this	ME	on	the	North	Brazil	Shelf,	most	of	which	were	
carnivores	 (86%).	 Also,	 aggregations	 of	 threatened	 and	 commer-
cially	important	fishes,	such	as	Lutjanus purpureus and Hyporthodus 
niveatus,	 have	 been	 detected	 using	 video-	surveys	 of	 the	 region	
(Francini-	Filho	et	al.,	2018).	Considering	 the	 importance	of	 these	
MEs,	 Francini-	Filho	 et	al.	 (2018)	 suggested	 that	 this	 ecosystem	
should	be	urgently	included	in	a	network	of	marine	protected	areas	
(MPAs).
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3.2 | Tropical Southwestern Atlantic Province






























continental	margin:	 I)	 the	 equatorial	 sector	 (comprising	Ceará	 and	
Rio	Grande	do	Norte	states),	and	II)	the	eastern	sector	(encompass-
ing	Paraíba,	Pernambuco,	Sergipe	and	Alagoas	Brazilian	states).
The	 occurrence	 of	 MEs	 in	 the	 Brazilian	 equatorial	 margin,	 in	
an	 area	 not	 under	Amazon	River	 influence,	 has	 been	 recently	 de-
scribed	 (Almeida,	Vital,	&	Gomes,	 2015;	 Silva	 et	al.,	 2018;	 Soares,	
Davis,	Paiva,	et	al.,	2018).	Freitas	and	Lotufo	(2015)	described	reef	
fishes	 in	 a	mesophotic	 reef	 (36	m),	 and	Soares,	Davis,	 Paiva,	 et	al.	
(2018)	 described	 reef	 fishes	 and	 scleractinian	 corals	 at	 depths	 of	
37	m.	 Both	 articles	 reported	 the	 presence	 of	 a	mosaic	 of	 benthic	
habitats,	 composed	 of	 carbonate	 sediment	 deposits	 and	 reef	 out-
crops	located	in	incised	shelf	valleys	off	the	Ceará	state	coast.	Two	
resilient	scleractinian	coral	species	were	mainly	found	on	these	reef	
outcrops,	 namely	 Siderastrea stellata and Montastraea cavernosa. 




actinian	 corals	 (e.g.,	 Montastraea cavernosa)	 and	 sponges.	 In	 ad-
dition,	 Soares,	 Lotufo,	 et	al.	 (2017)	 indicated	 that	 ascidians	 are	 an	
important	component	of	 the	 reefs	 in	 the	northeastern	Brazil.	Two	
species	(Stomozoa gigantea and Eudistoma saldanhai)	stand	out	in	the	
seascape	because	of	their	size	and	abundance.











The	 eastern	 sector	 of	 the	 Northeastern	 Brazil	 ecoregion	 also	
sustains	 several	 MEs.	 Sponge	 bottoms	 in	 mesophotic	 depths	 off	
the	 states	 of	 Rio	 Grande	 do	 Norte,	 Paraíba,	 Pernambuco	 and	
Alagoas	 represent	 an	 important	 habitat	 for	 species,	 including	 en-
demic	 sponge-	dwelling	 fishes.	Moreover,	 although	not	 necessarily	
in	direct	association	with	 the	sponges,	angelfish,	 surgeonfish,	but-
terflyfish,	 parrotfish	 and	 triggerfish	 were	 found	 inhabiting	 these	
formations	 (Rocha	et	al.,	2000).	Feitoza	et	al.	 (2005)	analysed	 reef	
fish	off	this	coast	in	the	upper	mesophotic	depths	(35–70	m	depth).	
A	 total	of	158	 fish	species	belonging	 to	49	 families	was	 recorded,	
and	 the	 most	 abundant	 families,	 in	 order	 of	 importance,	 were	
Carangidae,	Gobiidae,	Lutjanidae,	Labridae,	Serranidae,	Haemulidae	
and	Scaridae.	These	 fishes	occurred	 in	shelf-	edge	 reefs	composed	
of	 sandstone	 outcrops	 dominated	 by	 algae	 and	 massive	 sponges	
that	 were	 also	 characterized	 by	 the	 occurrence	 of	 living	 corals	











bathymetric	gradient	 (3–61	m)	 in	reefs	off	 the	Paraíba	state	coast.	






(Siderastrea stellata and Montastreaea cavernosa).	 The	 mesophotic	
reefs	off	Northeastern	Brazil	also	sustain	endemic	species.	On	the	
Pernambuco	 state	 coast,	 Pereira,	 Santos,	 Lippi,	 and	 Silva	 (2016)	
studied	patterns	of	parrotfish	(endemic	Scarus zelindae)	ontogenetic	
foraging	 activity	 and	 feeding	 selectivity	 in	mesophotic	 reefs	 (30–
35	m	depth)	due	 to	 the	presence	of	different	 fish	 life-	phases.	The	
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preservation	of	 topographic	 features	 off	 Pernambuco	 state	 coast,	
such	 as	wave-	cut	 erosion	 steps,	 shelf	 valleys	 and	 canyons	 results	
in	 greater	 biodiversity	 and	 therefore	 a	 greater	 potential	 for	 MEs	
(30–50	m	depth),	especially	on	drowned	reefs	and	beachrock	 lines	
(Camargo	et	al.,	2015).















Porites, Madracis, Favia and Scolymia,	 as	 well	 as	 the	 black	 corals	
Cirripathes and Antipathes	(Moura	et	al.,	2013).
Shelf-	edge	 reefs	 (40–200	m)	 have	 been	 recorded	 across	 the	
Eastern	Brazil,	from	Salvador	city,	across	the	Abrolhos	Bank	to	the	
southernmost	 region	 (Espírito	 Santo	 and	 Rio	 de	 Janeiro	 coast).	 In	
this	 region,	 fish	 species	 from	 the	 families	 Serranidae,	 Lutjanidae,	
Malacanthidae,	 Muraenidae,	 Sparidae,	 Balistidae,	 Carangidae,	
Haemulidae,	Scorpaenidae	and	Priacanthidae	were	observed	to	be	





along	 the	 eastern	 South	 American	 coast,	 but,	 like	 biogenic	 reefs,	
they	seem	to	thrive	around	the	Abrolhos	bank,	apparently	becom-
ing	 the	 foremost	 hard-	bottom	 feature	 in	 the	mesophotic	 zone	 of	
the	eastern	Brazil	ecoregion	(Amado-	Filho	et	al.,	2017;	Horta	et	al.,	
2016).	Among	the	rhodoliths,	some	reef-	building	coral	species	could	




threatened	 species	 in	 these	 MEs,	 highlighting	 the	 importance	 of	




Concerning	 conservation	 of	 this	 large	 and	 rich	 coral	 complex,	
Francini-	Filho	and	Moura	(2008),	found	that	only	2%	of	the	Abrolhos	





and	rhodolith	beds	 in	Eastern	Brazil),	 it	 is	 recommended	that	 they	
should	be	given	protection	as	soon	as	possible	by	establishing	new	
conservation	areas	or	expanding	existing	ones.	For	example,	on	the	
Abrolhos	 Bank,	 the	 marine	 protected	 areas	 (MPAs)	 do	 not	 cover	
important	 and	 geomorphologically	 diverse	 mesophotic	 habitats	
(Moura	et	al.,	2013).
3.2.3 | Oceanic islands and seamounts






most	 remote	 is	 SPSPA,	 located	 on	 the	Mid-	Atlantic	 Ridge).	 These	
islands	 and	 seamounts	may	 provide	 insights	 into	 the	 evolutionary	
history,	 ecology	 of	 marine	 taxa,	 and	 seascape-	wide	 connectivity	






















istics,	 such	 as	 the	 abundance	of	 planktivores,	with	 Fernando	de	






and	 they	were	designated	 a	Natural	World	Heritage	Site	 in	2001.	
They	are	also	protected	by	MPAs	(Biological	Reserve	in	Rocas	Atoll,	
and	 Marine	 National	 Park	 and	 Environmental	 Protected	 Area	 in	







(Amado-	Filho	 et	al.,	 2016)	 and	 Fernando	 de	Noronha	 Archipelago	










Information	Appendix	 S2).	 In	 this	 area,	 some	 shifts	 in	 the	 benthic	
and	reef	fish	assemblages	between	shallow	and	mesophotic	depths	







abundant	 between	 30	 and	 40	m	 depths.	 As	 the	 depth	 increased,	
they	were	progressively	replaced	by	more	animal-	dominated	assem-
blages	(such	as	sponges,	bryozoans	and	black	corals).	These	authors	




3.3 | Saint Helena and Ascension islands
The	 Saint	 Helena	 and	 Ascension	 islands	 (Central	 Atlantic)	 consti-
tute	one	of	the	least	studied	biogeographical	provinces	in	the	SAO.	
Ascension	Island	(7°57′S	14°22′W)	is	one	of	the	most	remote	vol-














Irving	 (1989)	 described	 benthic	 communities	 of	 Ascension	
Island	and	reported	the	occurrence	of	the	corals	Astrangia solitaria, 






MEs	 in	 these	 remote	seamounts	and	oceanic	 islands	may	act	
as	 centres	 of	 endemism	 and	 “stepping	 stones,”	 providing	 oppor-
tunities	 for	 certain	 species	 to	 expand	 their	 ranges	 between	 the	








3.4 | The Gulf of Guinea Province
This	 region	comprises	 the	marine	ecoregion	of	 the	Gulf	of	Guinea	
islands	on	the	west	coast	of	Africa	(Spalding	et	al.,	2007).	The	MEs	
in	 the	 Eastern	 Atlantic	 Ocean	 are	 composed	 of	 rocky	 reefs	 with	
biogenic	 patches	 that	 support	 shore	 fishes	 (Morais	&	Maia,	 2017;	
Wirtz	 et	al.,	 2007).	 This	 area	has	 very	distinct	oceanographic	 fea-
tures	 that	prevent	 the	development	of	extensive	coral	 reefs,	 such	
as	large	inputs	of	freshwater	from	the	mainland	and	cold	water	from	
oceanic	currents.	As	a	result,	corals	are	often	limited	by	temperature	





cool	 waters	 (São	 Tomé	 island),	 recently	 described	 by	 Morais	 and	
Maia	(2017),	is	surprising.	Although	the	warm	shallow-	water	forma-
tions	(<30	m)	were	dominated	by	coralline	algae,	with	few	species	of	
scleractinian	corals	(M. cavernosa and Siderastrea	sp.),	which	are	also	
common	in	the	South	America	(Leão	et	al.,	2016)	and	other	African	
islands	 (Laborel,	 1974),	 the	 upper	 mesophotic	 zone	 (35–50	m)	
showed	a	benthic	composition	that	changed	due	to	the	thermocline.	
At	this	depth,	the	seascape	became	dominated	by	a	marine	animal	
forest	of	black	corals	 (mainly	Antipathes gracilis and Tanacetipathes 
spinescens)	 and	 associated	 reef	 fishes,	 such	 as	 Paranthias furcifer, 
Clepticus africanus, and Lutjanus fulgens	 (Morais	 &	Maia,	 2017).	 In	
this	case,	 it	would	be	possible	to	test	whether	temperature-	driven	




western	 and	 the	 eastern	Atlantic	 at	 this	 tropical	 latitude	 (Laborel,	
1974;	Wirtz	et	al.,	2007).
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4  | HUMAN PRESSURES ON THE SOUTH 
ATL ANTIC MES
MEs	are	commonly	viewed	as	being	less	affected	by	disturbance	than	
shallow-	water	 ecosystems	 (Kahng	 et	al.,	 2017).	 Local	 and	 regional	
human	impacts	 (e.g.,	overfishing,	sedimentation,	dredging	and	pol-
lution)	and	natural	disturbances	 (e.g.,	storms,	extreme	heat	waves,	












species	 and	 marine	 debris	 (Supporting	 Information	 Appendix	 S2).	
These	 increasing	pressures	have	been	observed	along	 the	 tropical	
and	 subtropical	 coasts	 of	 both	 South	America	 and	Africa	 (all	 four	
biogeographical	 provinces	 considered	 in	 the	 present	 review)	 and	
thus	are	threatening	the	MEs	in	these	areas,	including	reef	species	
(Supporting	Information	Appendix	S2).
At	 regional	 levels,	 these	anthropogenic	pressures	 can	be	man-
aged	(e.g.,	fisheries	regulations,	marine	spatial	planning	and	marine	
protected	areas)	within	the	regions	covered	 in	the	present	review.	
On	 the	 other	 hand,	 global	 stressors,	 such	 as	 "global	warming	 and	
sea-surface	 temperature	 anomalies	 (SST)	 anomalies,	 acidification,	
and	 extreme	 floods	 and	 droughts,	 are	 unmanageable	 at	 local	 and	
regional	scales.	However,	they	should	still	be	included	in	global	con-
servation	strategies	(e.g.,	reduction	in	carbon	emissions).
4.1 | Local and regional stressors
Fishing	is	one	of	the	main	anthropogenic	pressures	on	MEs,	and	all	
biogeographical	provinces	included	in	this	study	sustain	important	
fishing	 grounds	 (Supporting	 Information	Appendix	 S2).	 Artisanal	




et	al.,	 2015;	 Rosa	 et	al.,	 2016).	 These	 activities	 affect	 even	 the	
remote	Saint	Peter	and	Saint	Paul	Archipelago	where	overfishing	
may	have	caused	local	extinction	of	the	shark	species	Carcharhinus 
galapagensis	 (Luiz	&	Edwards,	 2011).	 Significant	 fisheries	 for	 the	
Southern	 red	 snapper,	 Lutjanus purpureus	 (2,900	metric	 tons/
year),	 and	spiny	 lobsters,	Palinurus	 spp.	 (1,360	metric	 tons/year),	
were	recorded	for	the	MEs	along	the	Amazon	coast.	Reef	fisher-
ies	have	been	carried	out	by	 small-	 to	medium-	sized	boats	 (8	 to	
20	m	lengths)	operating	with	traps	(for	lobsters)	and	hand	lines	or	
long	lines	(for	reef	fishes)	on	the	outer	shelf	(Moura	et	al.,	2016).	
The	 lack	 of	 monitoring	 of	 fishing	 activity	 in	 the	 South	 Atlantic	
MEs	 (Magalhães	et	al.,	2015;	Morais	&	Maia,	2017;	Moura	et	al.,	
2016;	Soares,	Lotufo,	et	al.,	2017)	means	that	it	 is	now	urgent	to	
quantify	 fishing	 impacts	 to	 test	 the	 refugia	hypothesis	 (Lindfield	
et	al.,	2016).	In	addition,	it	 is	 important	to	monitor	the	effects	of	
fishing	and	other	human	pressures	on	the	shallow	and	mesophotic	








been	 reported	 in	 the	 South	Atlantic	MEs	 (Supporting	 Information	
Appendix	S2).	Ecosystem	engineers	(e.g.,	sponges	and	black	corals)	










duce	 invasive	species	as	well	as	 threaten	the	 life	of	marine	organ-
isms	by	entrapment,	 ingestion	of	solid	wastes	or	contamination	by	
microplastics.	Moreover,	plastic	debris	stresses	reef-	building	species	
through	 anoxia,	 light	 deprivation	 and	 toxin	 release,	 increasing	 the	
risk	associated	with	pathogens	(Lamb	et	al.,	2018).
On	the	Brazilian	and	West	African	coasts,	mining	activities	that	
target	 oil,	 gas,	metals	 and	 carbonates	 have	 been	 receiving	 strong	
public	support	and	private	investments,	especially	in	deeper	waters.	
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and	services	and	leading	to	financial	losses	and	biodiversity	changes	
(Baker	et	al.,	2016).	Recent	investigations	have	identified	the	intro-
duction	 and	 proliferation	 of	 alien	 species	 worldwide	 (e.g.,	 Carijoa 
sp.,	Avrainvillea	 sp.,	 Pterois	 spp.),	 which	may	 alter	 the	mesophotic	
community	 structure	 at	 the	 expense	 of	 native	 biodiversity	 (Baker	
et	al.,	2016).	Brazilian	and	African	coasts	have	experienced	signifi-
cant	 transoceanic	ship	 traffic	since	the	16th	century,	but	 the	con-
sequences	 of	 this	 maritime	 transport	 on	 bio-	invasions	 have	 only	
recently	 received	 academic	 and	 governmental	 attention	 (Castro,	
Fileman,	 &	 Hall-	Spencer,	 2017).	 Indeed,	 recent	 studies	 have	 re-
ported	the	presence	of	 invasive	species	 in	the	South	Atlantic	MEs	
(Supporting	 Information	 Appendix	 S2),	 for	 example,	 ophiuroids	
(Ophiothela mirabilis)	on	the	Amazon	shelf	(Moura	et	al.,	2016).
Other	potential	 alien	 invaders	 are	 lionfish	 (Pterois volitans) and 


































resilient	reef-	building	corals	(e.g.,	Siderastrea	spp.,	M. cavernosa and 
Mussismillia	spp.)	in	the	mesophotic	zone	and	the	abundance	of	non-	
coral	 organisms	 (e.g.,	 sponges	 and	 calcareous	 algae)	 may	 provide	







colonies	 in	 shallow	waters,	whereas	>90%	of	 the	coral	 colonies	 in	
MEs	were	healthy	 (Meirelles	et	al.,	2015).	However,	 this	 resilience	
may	 be	 compromised	 in	 the	 face	 of	 the	 increased	 frequency	 and	
duration	of	 thermal	 stress	 predicted	 as	 a	 result	 of	 climate	 change	
and	other	stressors	(eutrophication,	acidification	and	sea-	level	rise;	
Hoegh-	Guldberg	et	al.,	2017).
A	 commonly	 overlooked	 global	 driver	 of	 pressures	 on	MEs	 is	
the	 occurrence	 of	 extreme	 events,	 such	 as	 droughts	 and	 floods.	









narios	 and	will	 probably	 influence	 the	 functioning	 of	MEs	 off	 the	
Amazon	River.





















In	terms	of	biodiversity,	 it	 is	necessary	to	conduct	studies	 (i.e.,	
beta	diversity,	nestedness	and	turnover)	comparing	shallow	(<30	m),	
upper	(30–60	m)	and	lower	(>60	m)	mesophotic	zones	to	verify	the	
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similarity	of	 their	 assemblages	using	meta-	analysis	 and	 large-	scale	
studies	with	a	standardized	methodology.	Studies	in	the	Caribbean	
Sea	and	Indo-	Pacific	Ocean	have	shown	that	shallow	and	upper	me-
sophotic	 zones	 are	 frequently	 similar	 (Kahng	et	al.,	 2017;	 Slattery,	
Lesser,	Brazeau,	Stokes,	&	Leichter,	2011).	However,	the	lower	com-
munity	 is	 a	 distinct	 assemblage	 with	 a	 high	 degree	 of	 endemism	
(Kahng,	Copus,	&	Wagner,	2014).	Semmler	et	al.	 (2017),	studying	a	
dataset	of	over	9,000	species	found	throughout	the	Gulf	of	Mexico,	
observed	 that	 the	 taxonomic	 overlap	 between	 shallow	 and	 pro-
gressively	deeper	zones	declined	steadily	with	depth.	The	authors	
concluded	 that	 the	 mesophotic	 zone	 is	 home	 to	 three	 ecological	
communities:	the	upper,	which	is	confluent	with	shallow	reefs;	a	dis-
tinct	mesophotic	assemblage	spanning	60–120	m;	and	a	 third	 that	




number	 of	 species	 in	 the	 Caribbean	 Sea	 and	 the	 South	 Atlantic	
(Bongaerts	et	al.,	2017;	Morais	&	Santos,	2018).	Within	each	zone,	
it	 is	necessary	 to	verify	 the	patterns	of	bathymetric	distribution	
and	genetic	connectivity	of	marine	populations,	particularly	con-
sidering	the	peculiarities	of	large	rhodolith	beds,	sponge	bottoms,	
black	 coral	 forests,	 octocoral	 animal	 forests	 and	 reefs	 in	 turbid	
waters	of	the	SAO.	Finally,	horizontal	connectivity	 (i.e.,	between	
MEs)	 remains	 poorly	 understood	worldwide	 (Kahng	 et	al.,	 2014)	
and	it	should	also	be	assessed	in	the	SAO,	especially	in	relation	to	
previous	hypotheses	of	large-	scale	connectivity	between	Brazilian	
and	Caribbean	 species	 (Francini-	Filho	 et	al.,	 2018;	 Rocha,	 2003;	
Rocha	et	al.,	2000).



















The	 current	 scarcity	 of	 information	 on	 the	 structure	 and	
functioning	 of	 the	 SAO	 MEs	 should	 not	 limit	 conservation	 ac-
tion	 and	 the	 management	 of	 these	 ecosystems.	 The	 “precau-
tionary	 principle,”	 known	 in	 maritime	 and	 environmental	 laws	
(Santos	et	al.,	2016),	should	be	adopted	in	this	case	and	consider	
the	 recent	 and	 future	 human	 pressures.	 Therefore,	 consider-
ing	 the	economic	 activities	with	 environmental	 impacts	on	MEs	
(Supporting	Information	Appendix	S2),	we	suggest	five	main	man-
agement	and	conservation	actions:	 (a)	adoption	of	ocean	zoning	
(Yates,	 Schoeman,	&	Klein,	 2015)	 and	 large	marine	 spatial	 plan-
ning	(Dunstan	et	al.,	2016);	 (b)	creation	and	expansion	of	marine	
protected	areas	 (MPAs)	using	 systematic	 conservation	planning;	









tailed	 seabed	mapping	 to	 identify	 required	management	 actions.	
The	 latter	 should	be	 the	 subject	 of	 scientific	 research	 efforts	 to	
obtain	detailed	information	on	the	distribution	of	MEs.	Regarding	









itats	 in	 the	 SAO	 generally	 do	 not	 directly	 contemplate	 actions	 to	
conserve	these	ecosystems.	Therefore,	these	documents	need	to	be	
updated	 to	 include	 specific	 actions	 for	 deeper	 ecosystems,	 such	 as	
no-	take	zones,	environmental	monitoring	and	surveillance.	Moreover,	
Soares	 and	 Lucas	 (2018)	 discussed	 aspects	 of	 the	 recent	 and	 large	
MPAs	in	Vitória-	Trindade	Chain	and	St.	Paul	and	St.	Peter	Archipelago,	
as	well	as	the	need	for	a	participatory	management	plan.	The	authors	

















creation	 and	 expansion	of	MPAs	 should	 provide	 information	 about	





and	 the	 pressures	 threatening	 these	 ecosystems.	 We	 also	 pro-
vided	options	 for	 their	 conservation.	Conservation	policies	have	
generally	 focused	 on	 mesophotic	 biogenic	 reefs.	 However,	 our	
review	indicated	that	there	is	a	need	for	a	change	of	approach	to	
conservation	 and	 that	measures	 should	 be	 taken	 to	 protect	 the	
distinct	seascapes	identified	in	the	mesophotic	zone	(e.g.,	sponge	





Atlantic	MEs	 is	 essential	 to	build	 a	 clear	 unifying	picture	 to	 share	
with	stakeholders	and	to	gain	public	support	for	MEs	conservation.
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